Effect of substituted benzoates on p-aminohippurate transport in dog renal membrane vesicles.
The effect of substituted benzoates on the transport of p-aminohippurate (PAH) was studied in basolateral (BLMV) and brush border membrane vesicles (BBMV) isolated from dog kidney cortex. For both membranes, kinetic analysis of [3H]PAH transport in the presence of a fixed concentration of two different benzoates, respectively, revealed an increase in the apparent Km for PAH, while the transport capacity (Vmax) was unaffected. This is compatible with competitive inhibition of a common transport pathway. A range of 19 monosubstituted benzoates were then tested as potential inhibitors by measuring the probenecid-sensitive fraction of 100 mumol/l PAH uptake into BLMV and BBMV in the presence of 5 mmol/l benzoate, and apparent inhibition constants (Ki) were calculated. For all benzoates the inhibitory potency in BBMV was lower than in BLMV, but the pattern of inhibition was similar; the most pronounced inhibition was found for 3-Cl- and 4-Cl-benzoate, while the least pronounced inhibition was found for the 3-NH2 and 4-NH2 substitutes. The inhibitory potency, expressed as logKi, correlated significantly with the relative hydrophobicity of the benzoates determined by reversed phase HPLC, whereas a poor correlation was found between pKa and logKi. This indicates that hydrophobic and electronic parameters are the main determinants of affinity for the PAH transport system. It is suggested that the PAH transport system present in the proximal tubules is responsible for the active secretion of benzoates by the mammalian kidney.